




14

G E
RR

Y 
EL

LIS
/M

IN
DE

N /
FL

PA



15

4

4

2

2 4

:
http://effectiveMPA.noaa.gov/guidebook/prioritize.html 

1-1c



16



17

http://effectiveMPA.noaa.gov/guidebook/survey.html

1-1

2 4

5

1

TONI PARRAS
TONI PARRAS



18

http://effectiveMPA.
noaa.gov/guidebook/prioritize.html

1-3d

5



19

http://effectiveMPA.noaa.gov/guidebook/conceptualmodel

6

82%

http://effectiveMPA.noaa.gov

 

NOAA PHOTO LIBRARY



20

P E
TE

R 
SC

OO
NE

S/
NA

TU
RE

PL
.C

OM



21

1

7

1

/

SCUBA GPS



22

http://effectiveMPA.noaa.gov

7

8

TONY E
CKERSLEY



23

JOHN PARKS



24

http://effectiveMPA.noaa.gov/guidebook/aam.
html

1

8

4



25

1

http://effectiveMPA.noaa.gov/Bunce.html

 

J U
RG

EN
 FR

EU
ND

/N
AT

UR
EP

L.C
OM



26

h t t p : / /
effectiveMPA.noaa.gov/Bunce.html

10%

11

1
1~2

7
3 4

TONY ECKERSLEY



27

1

2



28

3-3 3-4

3-2

1 2

2-2

R O
BE

RT
 P

OM
ER

OY



29

3

2 4
3 12

English et al. 1997

http://effectiveMPA.noaa.gov/guidebook/sampling.html

http://effectiveMPA.noaa.gov/Bunce.html

TONY ECKERSLEY
TONY ECKERSLEY



30

3 3

T O
NY

 E
CK

ER
SL

EY



31

2 3

1 0
1 2 3

TONY ECKERSLEY



32

 

W
W

F-
C A

NO
N/

J U
RG

EN
 F

RE
UN

D
C

T O
NY

 E
CK

ER
SL

EY



33

t- t-test

W
W

F-
C A

NO
N/

E D
W

AR
D 

P A
RK

ER
C



34

t-

x y

1 5

http://effectiveMPA.noaa.gov/guidebook/analyses.html

T O
NY

 E
CK

ER
SL

EY



35

4

4 6

D
AVID H

ALL/NATUREPL.COM



36

N E
LS

ON
 B

OI
SV

ER
T



37

2 2 2

2

2

9



38

NOAA PHOTO LIBRARY

Margolins and Salafsky 1998



39

3

9

9

 

2

2



40

Salafsky et al 2001

 

:Walters
1986; Hollings, 1978; Hilborn and Walters, 1992;
Gunderson, Hollings and Light, 1995  Salafsky et al,
2001

T O
NI

 P
AR

RA
S



41

TONI PARRAS



42

Margolins and Salafsky 1998

T O
NI

 P
AR

RA
S



43

Alder, J., Zeller, D., Pitcher, T.J. and Sumaila,
U.R. 2002 . "A method for evaluating marine pro-
tected area management". Coastal Management 30
2 : 121-131.

Agardy, T. 2000 . "Information needs for ma-
rine protected areas: scientific and societal". Bulletin
of Marine Science 66 3 : 875-888.

Agardy, T.S. 1997 . Marine Protected Areas
and Ocean Conservation. Academic Press, San Diego,
CA and R. E. Landes Co., Austin, TX, USA.

Agardy, M.T. 1995 . The Science of Conserva-
tion in the Coastal Zone: new insights on how to design,
implement, and monitor marine protected areas. IUCN
Marine Conservation and Development Report.
IUCN, Gland, Switzerland and Cambridge, UK.

Day, J.C. 2002 . "Marine Park Management
and Monitoring: Lessons for adaptive management
from the Great Barrier Reef". In S. Bondrup-Nielsen,
N.W.P. Munro, G. Nelson, J.H. Martin Willison, T.
B. Herman and P. Eagles eds. , Managing Pro-
tected Areas in a Changing World. SAMPA IV,
Wolfville, Canada.

Kelleher, G. 1999 . Guidelines for Marine
Protected Areas. IUCN, Gland, Switzerland and
Cambridge, UK. Kelleher, G., Bleakley, C. and Wells,
S. eds. 1995 . A Global Representative System
of Marine Protected Areas. The Great Barrier Reef
Marine Park Authority, The World Bank, IUCN,
Washington, DC, USA.

Kelleher, G. and Kenchington, R. 1992 . Guide-
lines for Establishing Marine Protected Areas. A Ma-
rine Conservation and Development Report. IUCN,
Gland, Switzerland.

Kenchington, R.A. 1990 . Managing Marine
Environments. Taylor and Francis, New York, NY,
USA.

Mangubhai, S. and Wells, S. 2004, in draft .
Assessing Management Effectiveness of Marine Pro-
tected Areas: A workbook for the Western Indian
Ocean. IUCN, Eastern Africa Regional Programme.

Roberts, C. and Hawkings J. 2000 . A Manual
for Fully-Protected Areas. World Wide Fund for
Nature, Gland, Switzerland.

Salm, R.V., Clark, J.R., Siirila, E. 2000 . Ma-
rine and Coastal Protected Areas: A Guide for Plan-
ners and Managers 3rd Edition . IUCN,
Washington, DC, USA.

Sumaila, U.R. 2002 . "Marine protected area
performance in a model of the fishery". Natural
Resource Modeling 15 4 : 439-451.

Hockings, M., Stolton, S. and Dudley, N.
2000 . Evaluating Effectiveness: A Framework for

Assessing the Management of Protected Areas. IUCN,
Gland, Switzerland and Cambridge, UK.

Jameson, S.C., Tupper, M. and Ridley J. 2002 .
"The three screen doors: can marine protected areas be
effective?" Marine Pollution Bulletin 44: 1177-1183.

Dixon, J., Kunte A. and Pagiola S. 1996 .
Environmental Performance Indicators. World Bank
Environment Department Note. The World Bank,
Washington, DC, USA.

Hammond, A., Adriaanse, A., Rodenburg, E.,
Bryant, D. and Woodward R. 1995 . Environmen-
tal Indicators: A Systematic Approach to Measuring
and Reporting on Environmental Policy Performance
in the Context of Sustainable Development. World
Resources Institute, Washington, DC, USA.

Hunsaker, C.T. and Carpenter D.E. 1990 . Eco-
logical Indicators for the Environmental Monitoring
and Assessment Program. EPA 600/3-90/060. United
States Environmental Protection Agency, Office of
Research and

Development, Research Triangle Park, NC,
USA.

Thomas, W.A. ed. 1972 . Indicators of envi-
ronmental quality. Plenum Press, New York, NY, USA.

Tunsdall, D., Hammond, A. and Henniger, N.
1994 . Developing Environmental Indicators: A re-

port on the World Resources Institute Workshop on
Global Environmental Indicators, December 7-8
1992. The World Resources Institute, Washington,
DC, USA.

World Bank 1996 . Performance Monitor-
ing Indicators: a handbook for task managers. The
World Bank, Washington, DC, USA.

Campbell, R.A., Mapstone, B.D. and Smith, A.
D.M. 2001 . "Evaluating large-scale experimental de-
signs for management of coral trout on the Great Barrier



44

Reef". Ecological Applications 11 6 : 1763-1777.
Munn, R.E. 1988 . "The design of integrated

monitoring systems to provide early indications of
environmental/ecological changes".Environmental
Monitoring and Assessment 11: 203-217.

Margolius, R.A. and Salafsky, N. 1998 .
Measures of Success: designing, managing, and moni-
toring conservation and development projects. Island
Press, Washington, DC, USA.

Bunce, L., Townsley, P., Pomeroy, R. and
Pollnac, R. 2000 . Socioeconomic Manual for
Coral Reef Management. Australian Institute for
Marine Science, Townsville, Queensland, Australia.

Clarke, K.R. and Warwick R.M. 2001 . Change
in marine communities: An Approach to Statistical
Analysis and Interpretation. 2nd edition. Primer-E,
Plymouth, UK. Elliot J.M. 1977 . "Some methods
for statistical analysis of benthic invertebrates".
Freshw. Biol. Assoc. Sci. Publ., U.K. 25: 1-156.

English, S., Wilkinson, C. and Baker, V. eds.
1997 . Survey Manual for Tropical Marine

Resources. 2nd Edition. Australian Institute for
Marine Science, Townsville, Queensland, Australia.

Fairweather, P.G. 1991 . "Statistical power and
design requirements for environmental monitoring".
Australian Journal of Marine and Freshwater Research
42: 555-567.

Green, R.H. 1979 . Sampling Design and
Statistical Methods for Environmental Scientists. John
Wiley and Sons, New York, NY, USA.

Green, R.H. 1989 . "Power analysis and prac-
tical strategies for environmental monitoring". Envi-
ronmental Research 50: 195-205.

Hilborn, R. and Walters, C.J. 1992 . Quantita-
tive Fisheries Stock Assessment: Choice, dynamics, and
uncertainty. Chapman and Hall, New York, NY, USA.

Margolius, R.A. and Salafsky, N. 1998 .
Measures of Success: designing, managing, and
monitoring conservation and development projects.
Island Press, Washington, DC, USA.

McAllister, M.K. and Petermen, R.M. 1992 .
"Experimental design in management of fisheries: a
review". N. Am. J. Fish. Manage 3: 586-605.

Schaeffer, D.J., Herricks, E.E. and Kerster, H.
W. 1988 . "Ecosystem health: measuring ecosys-
tem health". Environmental Management 12: 445-455.

Stewart-Oaten, A.W. 1995 . "Problems in the
analysis of environmental monitoring data". In R.J.
Schmitt and C.W. Osenburg, Design of Ecological
Impact Assessment Studies  Conceptual Issues and
Application in Coastal Marine Habitats. Academic
Press, San Diego, USA. pp. 109-132.

Underwood, A.J. 1995 . "On beyond BACI: sam-
pling designs that might reliably detect environmental
disturbances". In R.J. Schmitt and C.W. Osenburg,
Design of Ecological Impact Assessment Studies: Con-
ceptual Issues and Application in Coastal Marine
Habitats. Academic Press, San Diego. pp. 151-178.

Gunderson, L.H., Hollings, C.S. and Light, S.
S. 1995 . Barriers and Bridges to the Renewal
of Ecosystems. Columbia University Press, New
York, USA.

Hollings, C.S. ed.  1978 . Adaptive envi-
ronmental assessment and management. John Wiley
and Sons, New York, NY, USA.

Lee, K. 1993 . Compass and Gyroscope: in-
tegrating science and politics for the environment. Is-
land Press, Washington, DC, USA.

Lee, K. 1999 . "Appraising adaptive
management". Conservation Ecology 3 2 . [URL

:www.consecolo.org/Journal/vol3/iss2/
index.html]

Oglethorpe, J. ed. 2002 . Adaptive
Management: From Theory to Practice. SUI Techni-
cal Series, Vol. 3. IUCN, Gland, Switzerland.
Salafsky, N., Margolius, R. and Redford, K. 2001 .

Adaptive Management: a tool for conservation
practitioners. Biodiversity Support Program,
Washington, DC, USA.

Walters, C.J. 1986 . Adaptive Management
of Renewable Resources. MacMillian Publishing
Company, New York, NY, USA.

Walters, C.J. 1997 . "Challenges in adaptive
management of riparian and coastal ecosystems. Con-
servation Ecology 1 2 . [URL : www. c
onsecol . org / Journal / vol1 / iss 2 /index.html]

Walters, C. J. and Hilborn, R. 1978 . "Eco-
logical optimization and adaptive management". An-
nual Review of Ecology and Systematics 9: 157-188.

Walters, C. J. and Holling, C.S. 1990 .
"Largescale management experiments and learning by
doing". Ecology 71: 2060-2068.


